A new genus, Pseudohalmyrapseudes, and species, P. aquadulcis, of apseudomorphan tanaidacean from a freshwater spring in the Northern Territory, Australia, is described and illustrated. The new genus is placed in the family Parapseudidae and is closely related to Halmyrapseudes but differs by possessing: 1) a four-or five-articulated inner antennular flagellum; 2) a male cheliped lacking carpal lobes and with a defined tooth on the dactylus; 3) setae on the dorsal margins of the basis of the pereopods 2-4; 4) the ventral margin of merus and carpus of pereopod 6 bearing simple setae. Pseudohalmyrapseudes is suggested to occupy a phylogenetic position between Halmyrapseudes and Longiflagrum. Apseudes mussauensis conforms to the diagnosis of Pseudohalmyrapseudes and is transferred to this genus.
The order Tanaidacea is considered to be an almost exclusively marine taxon (Gut xu and Sieg, 1999) , but a number of species are found in brackish water (Shiino, 1965; Muus, 1967; Ba˘cescu and Gut xu, 1974; Levings and Rafi, 1978; Peck, 1993; Owen and Forbes, 1997) or even fresh water (Gardiner, 1975; Kocatas, 1977; Hickey and Martin, 1995; Wiedenburg et al., 1997) .
Several brackish water species frequently occur as temporary fauna of freshwater systems and show tolerance to high variations in salinity, but appear unable to form stable colonies (Sieg et al., 1982; Owen and Forbes, 1997) . This fact and the special conditions regarding the genuine freshwater species (see below), indicate that tanaidaceans have not been successful in invading fresh water.
The freshwater species are more likely to have been historically derived from populations cut off from the sea rather than having invaded the freshwater habitats (Richardson, 1901; Miyadi, 1938; Gardiner, 1975) . However, the diversity of the freshwater species is probably underestimated. Sinelobus stanfordi (Richardson, 1901) , for example, is reported to be found in both freshwater and hyper-saline lakes on the Galapagos archipelago (Richardson, 1901; Gardiner, 1975) ; in inland brackish lakes of Japan (Miyadi, 1938) ; freshwater lakes in New Zealand (Bradford-Grieve and Larsen, in press), Argentina and Kurile Islands (Shiino, 1965) ; brackish river lagoons in The West Indies (Gardiner, 1975) and Brazil (Shiino, 1965) ; as well as in Florida marshlands (Larsen, unpublished data) . These records of S. stanfordi probably represent several species, owing to the differences in habitat and the distance between populations. Also, we remain unconvinced that the tanaid found in the Balalaika Lake should really be conspecific with the deep-sea species Leptognathia longiremis, as claimed by Kudinova-Pasternak (1972) , although we have not examined this material.
It has been known for more than a hundred years that the groundwater habitat contains a well-developed crustacean fauna component (Chilton, 1882 (Chilton, , 1883 . During the last few decades, a reappraisal of this interesting habitat has occurred (Argano et al., 1994; Botosaneanu, 1998) , and the diversity of its taxa is supposed to be particularly high in Australia (Humphreys, 2001) . Many crustacean taxa have been found in ''freshwater'' caves, including copepods (Bowman, 1990) , syncarids (Camacho, 1989) , ostracods (Danielopol, 1982) , mysids (Garcia-Garza et al., 1996) , amphipods (Koenemann and Holsinger, 2001; Jaume and Christenson, 2001) , and isopods (Wilson and Fenwick, 1999; Botosaneanu and Iliffe, 2000; Wilson, 2001 ), but so far, not tanaids. Because many records do not list salinity, one should use caution assigning taxa as ''freshwater,'' for many caves have a deeper layer of salt water and an upper layer of fresh water.
Pseudohalmyrapseudes aquadulcis, n. sp., described below, is taken from a freshwater spring, and it is possible that this species dispersed via the groundwater system as have many other spring fauna components (Knott and Jasinska, 1998) . However, we cannot exclude the possibility that it has migrated upstream from the ocean, but so far there are no records of any tanaid from the creek until it reaches the estuary (Darwin harbor), although this may be related to sampling effort. (Shiino, 1965) , new combination Halmyrapseudes bahamensis Ba˘cescu and Gut xu, 1974, H. cubanensis, and H. srilankaensis (Ba˘cescu, 1981) were examined and compared from published literature.
MATERIALS AND METHODS
The terminology follows that of Larsen (2003) .
Family Parapseudidae Gut xu, 1981 Genus Pseudohalmyrapseudes, n. gen. Diagnosis, Female.-Pereonites with long lateral setae. Pleonites and pleotelson with dorsal and lateral plumose setae. Pleonites as wide as pereonite 6, with lateral epimera. Antennular inner (accessory) flagellum of 4 or more articles. Antenna article 1 bearing ventral setose lobe. Cheliped and first pereopod with exopod. Cheliped basis without ventral spine; carpus longer than propodus including fixed finger; dactylus ventral margin bearing 2-3 setae. Pereopod coxae without spines. Pereopod 1 with laterally flattened merus, carpus and propodus. Pereopods 2-4 bases each with setae on dorsal margin. Pereopod 4 dactylus/unguis shorter than on pereopods 2, 3, 5, and 6. Pereopod 6 basis with plumose setae on both margins; ischium, merus, and carpus bearing only dorsal plumose setae and simple ventral setae. Uropodal exopod with 3 or more articles.
Male.-Cheliped carpus and propodus stouter than in female; carpus without lobes; fixed finger shorter than in female, with specialized setae on inner margin; dactylus with proximal process on inner margin and 4 small bipinnate spiniform setae; dactylus proportionally longer than fixed finger relative to female.
Etymology.-The genus is named after the close morphological similarity with Halmyrapseudes Ba˘cescu and Gut xu, 1974.
Type Species.-Pseudohalmyrapseudes aquadulcis, n. sp.
Additional species.-Pseudohalmyrapseudes mussauensis (Shiino, 1965) , n. comb.
Remarks.-Both species are from low-salinity habitats.
Gender.-Masculine.
Pseudohalmyrapseudes aquadulcis, sp. nov.
Figs. 1-3 Etymology.-The species is named after the freshwater habitat (Latin, adjective: aquadulcis ¼ freshwater).
Diagnosis, Female.-Pleotelson more than 0.75 times the length of all pleonites combined. Antennule inner rami with four articles in female and five in male. Antenna article 1 ventral projection rectangular with a straight apex. Male cheliped propodus with only two setae near dactylus insertion. Pereopod 4 dactylus less than one third as long as dactylus of pereopods 2, 3, and 5.
Description, Female.-Body (Fig. 1A ). Dorsoventrally flattened (about 5.5 times longer than wide). Cephalothorax. Wider than pereonites. Longer than pereonites 1-2 combined (including rostrum). Ocular lobes well developed but without visual elements. Rostrum almost triangular, blunt.
Pereonites. All, except pereonite 1, with stout lateral setae. All wider than long. Pereonites 4 and 5 longest. Lateral shoulders not visible in dorsal view.
Pleon. About 0.3 times total body length. Pleonites all wider than long, with blunt but demarcated epimera bearing dorsal and lateral plumose setae. All pleonites with pleopods. Pleotelson longer than last three pleonites combined.
Antennule (Fig. 1B ). 1.5 times longer than carapace. Peduncle article 1 twice as long as two succeeding articles combined, with several simple setae; article 2 almost two times as long as article 3, with several simple setae; article 3 with 2 distal simple setae. Common article naked. Outer flagellum about as long as first peduncle article, with about 10 articles. Inner flagellum half as long as outer flagellum, and with 4 articles. Antenna (Fig. 1D) . About half as long as antennule. Article 1 with rectangular apophysis stretching forward almost to end of article 2, with serrated apex and 4 long, simple setae. Article 2 with 2 simple setae, carrying squama in distal depression. Squama not reaching end of article 3, with 3 distal simple setae. Articles 3-8 of diminishing size, all with simple setae.
Mouthparts. Labrum (Fig. 1E ) distal margin finely setulose. Mandible molar process wider and longer than incisor, bent distally and with numerous minute distal setules. Palp with 3 articles; article 1 with 2 equally sized distal setae; article 2 with distomedial row of simple setae; article 3 with 5 distal setae. Left mandible (Fig. 1F ) incisor trifurcate; lacinia mobilis smaller but of same shape as incisor; setal row consists of 4 multifurcate spiniform setae arising from common peduncle. Right mandible (Fig.  1G ) setal row of 6 multifurcate and 1 simple setae arising from common peduncle; incisor with 4 denticles. Labium (Fig. 1I ) palp with numerous setules but without terminal seta. Maxillule (Fig. 2E) palp with 2 articles, distal article tipped by 5 simple setae. Outer endite tipped by 8 spiniform distal setae and scattered setules; inner endite with 4 distally bipinnate setae. Maxilla (Fig. 1J) outer lobe of movable endite with 6 bipinnate setae. Inner lobe of movable endite with 7 simple setae. Outer lobe of fixed endite with 10 simple and 1 multifurcate spiniform setae. Inner lobe of fixed endite with row of numerous distally curved setae. Maxilliped (Fig. 2F ) basis with denticulated process at outer distal corner and three long setae on inner corner. Endite (Fig. 2G) with row of 7 spiniform setae on distal margin; inner margin with 2 coupling hooks. Palp article 1 with 1 short seta on outer margin and 1 long seta on inner margin; article 2 with row of simple setae on inner margin and 1 seta on distal outer margin; articles 3 and 4 with row of setae on inner margin. Epignath (Fig. 2H ) naked, terminal seta short and naked.
Cheliped ( Fig. 2A, B) . Basis shorter than carpus with distoventral tuft of setae. Merus half length of carpus, with 6 simple ventral setae. Carpus with several setae medial and on ventral margin. Propodus with tufts of simple dorsal setae midlength and distally, with 2 simple setae below dactylus insertion. Fixed finger with 4-5 simple setae on ventral margin and several small setae on inner margin. Dactylus longer than fixed finger, with 2 simple dorsal setae midlength; ventral margin with 2 small spiniform setae. Exopod consists of 3 articles, distal article with 4 plumose setae.
Pereopod 1 (Fig. 3A) . Coxa without apophysis (not illustrated). Basis stout, about 1.7 times longer than wide and shorter than merus and carpus combined, with several ventral setae. Ischium with 3 ventral setae. Merus as long as carpus with several simple setae on both margins and 1 spiniform distoventral seta. Carpus longer than propodus, with 1 dorsal and 2 ventral spiniform setae and several simple setae on both margins. Propodus longer than dactylus/unguis, with row of 3 ventral and 2 dorsal spiniform setae and numerous simple setae. Dactylus 0.75 times as long as propodus, without any obvious serrations or setae. Unguis one-third length of dactylus. Exopod consists of 3 articles, distal article with 4 plumose setae.
Pereopod 2 (Fig. 3B ). Coxa with 2 setae. Basis longer than merus and carpus combined; with 1 short plumose and 4 simple dorsal setae and 1 simple medioventral seta and distal tuft of ventral setae. Ischium with 3 ventral simple setae. Merus as long as carpus, with 3 ventral spiniform setae and numerous simple setae on both margins. Carpus shorter than propodus, with several simple and 5 spiniform setae on both margins. Propodus with 1 medial and 1 distal spiniform ventral setae, numerous simple setae on ventral margin and distal tuft of simple setae on dorsal margin. Dactylus with 1 medial simple dorsal seta. Dactylus and unguis shorter than propodus.
Pereopod 3 (Fig. 3C ). As pereopod 2 except: coxa naked. Basis with few simple setae only. Propodus with 1 additional spiniform seta dorsally. Dactylus naked.
Pereopod 4 (Fig. 3D ). As pereopod 3 except: merus with only few setae and 1 spiniform seta. Carpus with 2 dorsodistal simple setae and several simple and spiniform ventral setae. Propodus with 1 proximal plumose dorsal seta, 2 simple and 9 spiniform comb setae dorsodistally, ventrally with 5 simple setae. Dactylus and unguis shorter than on other pereopods.
Pereopod 5 (Fig. 3E) . As pereopod 4 except: basis almost naked save for 2 short plumose setae and 2 distal simple setae. Merus with 5 ventral and 1 dorsal simple setae. Carpus twice as long as merus, with several simple and 2 spiniform ventral setae. Propodus with 1 proximal plumose dorsal seta, 4 simple and 1 spiniform setae dorsodistally, with 4 simple and 1 spiniform ventral setae. Dactylus naked, longer than that of pereopod 4 but shorter than propodus.
Pereopod 6 (Fig. 3F) . Basis densely covered with plumose setae on dorsal and ventral margins. Ischium with 1 plumose seta. Merus and carpus with plumose setae on dorsal margin and simple setae on ventral margin. Propodus without plumose setae, with ventral row of short spiniform setae and several ventral and distal simple setae. Dactylus naked.
Pleopods (Fig. 3G) . Basal articles narrower than endites, with 2-3 plumose setae. Exopod with 1 article, with 17 plumose setae. Endopod longer than exopod, with 17 plumose setae.
Uropod (Figs. 3H, I ). Basal article 3 times as long as wide, with 1 large plumose distal seta. Endopod of 14 articles, exopod of 4 articles, proximal article smaller than other articles. Many articles naked, others with 1-3 simple setae.
Male (where differing from female).-Antennule (Fig. 1C) . Outer flagellum of about 12 articles. Inner flagellum with 5 articles.
Cheliped (Fig. 2C, D) . Carpus and propodus much stouter than in female. Propodus with dorsodistal turf of setae and 2 setae below dactylus insertion but without dorsomedial turf of setae. Fixed finger shorter than in female, with short spiniform setae on inner margin (some of which are serrated). Dactylus with proximal process on inner margin and 4 small bipinnate spiniform setae. Dactylus to fixed finger ratio greater than in female.
Remarks.-The collection site for P. aquadulcis was a freshwater swimming hole with a salinity of 1. 93 &, while Shino (1965) reported P. mussauensis from a ''brackish lake,'' indicating a low-salinity habitat preference. The genus appears to be restricted to the Indo-Australian region.
DISCUSSION
Pseudohalmyrapseudes shares several characters with the other genera within the Parapseudidae, particularly with Halmyrapseudes. For Halmyrapseudes these characters includes 1) the basal process on the antennae bears setae; 2) pleonites with epimera bearing plumose setae; 3) pereopod 1 with a flattened merus, carpus, and propodus armed with few ventral spiniform setae; 4) also in habitat (low salinity preferences) is the new genus close to Halmyrapseudes. Furthermore P. aquadulcis has four articles in the uropodal exopod like Halmyrapseudes while that for P. mussauensis was drawn with three to five articles. Pseudohalmyrapseudes differ from Halmyrapseudes by: Antennule inner rami with more than 2 articles, cheliped carpus without projections, pereopod 6 ischium through carpus without ventral plumose setae.
The new genus is also close to Longiflagrum Gut xu, 1995 but differs from this in a shorter inner flagellum and lack of a transverse setal row across the first pleonite.
The basal process on the antennae bearing setae is also found in Discapseudes Ba˘cescu and Gut xu, 1975 but Pseudohalmyrapseudes differs lacking the transverse setal row on the first pleonite and having a different cheliped structure. The last two characters also separate Pseudohalmyrapseudes from Ctenapseudes Bamber et al., 1996 and the presence of plumose setae on Cheliped and pereopod I exopod exclude Pseudohalmyrapseudes from Ascumnella Gut xu and Heard, 2002.
Pseudohalmyrapseudes differs from Saltipedis Gut xu, 1995 and Pseudoapseudes Gut xu, 1981 by the presence of lateral plumose setae on the pleon. A longer pleotelson and the lack of a transverse setal row on the first pleonite further separate Pseudohalmyrapseudes from Pseudoapseudes.
Pseudohalmyrapseudes differs from Pakistanapseudes Bacescu, 1978a in may characters but particularly the difference in the male cheliped and antennule stands out.
The Pereopod 1 morphology of a flattened merus, carpus and propodus armed with few ventral spiniform setae is shared with several other parapseudid genera including: Pakistanapseudes Ba˘cescu, 1978, Discapseudes and Longiflagrum (personal observation).
Pseudohalmyrapseudes is suggested to occupy a phylogenetic position between Halmyrapseudes and Longiflagrum although no phylogenetic analysis was performed to support this. Ba˘cescu and Gut xu (1974) when erecting Halmyrapseudes suggested with reservation that Apseudes digitalis, A. cooperi, and A. mussauensis probably did not belong in Halmyrapseudes, due to the lack of lobes (''apophyses'') on the carpus of the male cheliped. Bamber et al. (2002) , in a study of the comparative morphology of Halmyrapseudes and related species, concluded that the following seven species likely belonged to Halmyrapseudes: H. bahamensis, H. cubanensis, H. digitalis (Brown, 1956) , H. killaiyensis (Balasubrahmanyan, 1962) , H. spaansi Ba˘cescu and Gut xu, 1975, H. srilankaensis (Ba˘cescu, 1981) , and H. thaumastocheles (Monod, 1935) . In their revised diagnosis for Halmyrapseudes, Bamber et al. (2002) also excluded Apseudes chilkensis Chilton, 1924, A. mussauensis, and A. inermis Silva Brum, 1974 , because they lacked the reduced dactylus on pereopod 4 and the apophysis on the carpus of the male cheliped, as well as having more than three articles in the antennular inner flagellum.
The lack of diagnostic apophysis on the cheliped carpus of male A. mussauensis does indeed exclude it from Halmyrapseudes, although re-evaluation of the illustrations of P. mussauensis does reveal a ''reduced'' pereopod 4 dactylus (albeit not strongly so). We suggest A. mussauensis be included in Pseudohalmyrapseudes despite the differences in the reduction of the pereopod 4 dactylus. The following characters support this inclusion: 1) P. mussauensis and P. aquadulcis demonstrate a similar chaetotaxy (setal microstructures) of the appendages, a character considered important in apseudomorphan systematics (Gut xu, 1998) . 2) The antennule and cheliped characteristics of P. mussauensis and P. aquadulcis are similar.
3) The male cheliped of P. aquadulcis is almost identical to that of P. mussauensis in lacking carpal lobes and having a dactylus bearing a welldefined process. 4) Both species have few setae on the inner endite of the maxilliped, and these are widely separated and not confined to rows as seen on Halmyrapseudes. 5) Furthermore, P. mussauensis and P. aquadulcis have setae on the distal margin of the bases of pereopods 2-4. 
